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(54) HOWUNG DETECTING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a howling 
detecting apparatus capable of detecting howling highly 
accurately and stably. 

SOLUTION: A signal inputted into a signal input terminal 
101 is converted into a digital signal by an A/D 
converter 102. The converted signal is divided into a 
plurality of frequency signals by a frequency division 
processing section 103, and the signals pass through a 
delay device 104 and are multiplied by a coefficient in an 
adaptive filter 105. Power of each of the plurality of 
frequency signals is calculated in a frequency power 
calculating section 108, and the power is leveled in a 
leveling section 109. It is judged whether the power of 
each signal increases in time or not in a power increase 
judgement processing section 110. It is judged whether 
the power of a certain signal is extremely larger than 
those of the other signals or not in a power range 
judgement processing means 1 1 1. A howling judging 
means 1 12 judges generation of howling on the basis of 
the results of judgement of the sections 1 10 and 111. 
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~^m.^ti,^^^r)~nWi^b.. Biige^'W-tcMu-c 
:^?n2>Birfeisa©:7 ^;^$ai:^Jfi•^-e•n■en©>'^•9- 
^araaJt. BjgB¥»{b«Hsse3&>?)tH:*j?nsirgas 

le!©■7^;^d^m;^^i■^-?•t^^n©-'^•7-*i, ffe©BUlB7 

;u if ^B:/3ft■^©>'^• 7 - £ tbl!^ b r ?^tH u r t, 1 €) ff^ti^ 
5e^^laa^<!:friB-'^•'7 -j:b«3©!aasiJ©ui:^jsm«:a^# 

taSP^. mriail2©^Jg5>'N-'7-S[HiSI5*sStUlLfc/W- 

{c*fLr3pm*?f 5ii2CD^?tYbffiaa<t. isrfam2 
©¥?t{b^jiagp*> ^ w;^ 3 n ^►i5riBais©Bi5Fra{f u 

^ii2©-'<7-tt;*cffl^agi5<i:<&m. B^^tE^^■^7y> 

•7 -ii:^*ii5©!aasiJ <b f!ria^^• 7 -immm^<Dm}^i^ 

®i■rsi»*]S5{ciais©>'^•i; y >i^*^m$ig. 

ra©-^«fcC^3K:*e*ji*. Bi^fB^fe^^t*a*ii^/ca3g!© 

-f ;l/ 3? ^Srilx. -5 C i *!^a£ -r 411^ 6 {ClHiE©^^ 

'i7y>i'*im^s. 

Ci»^:S8] Btrfe>'N-'7-ii;^*ij5©t!iagi5so'Bffia»2 

•7-*jiji$-e-^,7N-r7-ilJ£S<t, A;^^n/c^^•'7-i 
Suia^'N' -7 6m*3n.&>'W-<!: B«ia»»© 

<i#«{cJ:b«J-r 4 7 -JtifiBP i . B5fB-'< -7 -tkSfSB© 

ib^iSmscS-^ur, BfrlB>'N-'7-il5lgm;'3J:i?B5rfB¥ 
mfbMSg|5Ul;^*i;*ctc»ti^©«aS7 u-a|^4A'5> 

h -r "7 > 4f SB i *iii^3t c t *!|$a 

i-r-siS*3S 1 *>6 7©l,>•rn*i^ciBt8©''^•? y >i'<ft 

{ it*^ 9 } H^rtB>'^■ -7 -ii:Ac«5©i!iagPSo-B5ia^ 2 

mo^mv ^-A©ra(cfeW5>'^•7-©^;*:fii*g[ffl■r 

*s;«cffiS[WSP<!:. B>^§eai^:©^i^©>'^•■7-s:^fii*js 
s3-i*s>'<'7-fi^fiiiffiisi. mn&xmn\3i^tPh 
mt}^tii>^^'y -w^i^mt Huia^'t -7 -mxmm&mtp h 

4''<'7-J:bl5S8<!:. B!riB>''C'7-ibSSIJ©J:kgJilim«cSrJ 

i»T. Mffi-'<'7-s:;«cffljisg*i6W:^>sns-'<'7-« 
Affi J: 0 H-rt a« Afiig fflsp*> hmti^ni,f< n-m^m 

3&>6 7©i>-rn*>eciB*g©-'N'? y ^i^siaigaL 
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c gfj^i 1 0 ] friB/N- n 'VtK^msmsmsmiS^ 

€i*J:^#l,sii^©Ma:?U-Ati^r*'^> h-r-5-'<'7- 
1 *i<E. 7 ©U-rn*HCIBtg©y>>i; 'J > y^itHiig. 

1 1 ] mu'^rt-mmsmmt.. x-n^u 
/c«a©(i#©/<7-©^j^*iitm^4^i^-'<'7-j|[ 
aspi. B?rieA:^3ti/cigK©fi-^©/N-'7-s©mrg2^ 

^SIBt©^t#«^Ci:tf5■rS>'^•"7-J:b^:b$5g|5<^:, B5iB>'^•■7- 20 

J:bJ:bSSI5©l:bf5i|gm«c«-:Ji^r . ffriB-'N-'? -]:b*5«irie-'N 

i>n)m. 1 ifih 1 o©i,»m*^K:igss©^N'? >yt^m 

©/N-c-itA^JJEMffiSP. Si:;B5rie>'^•7-Jt*lM«MgB 
w. mrffiA:^j$nsffi»©«#©-»©ft-^{c^tL.-c© 

**I®!ttS?r^f 5C<!:«r!RFi4iT-i.ff«^l*>6 1 1© 

li•r^-^*Hcs^tg©>'^ ■t? > -i^ft^ffiisg. 30 
CI%B^©i¥i!fflnc5ft?3] 
CO 00 1 ] 

* >m©weig^«: J: 0 ^5fe-r 5 /^ ■> > e «iw«c 

[0 00 2] 

CO 00 3] c©-'>'> yvi'iCiwrssiaiur, ae 

S*^a>'<>'>a>' 95^!ilft, pll2~115 Tdsp?:!^ 
[ 0 0 0 4 1 0 1 2 ». tifJfcO/N'? >J >i'*ll±JS?g©«l 

«. •7-<^7D-•^>^«:^tig|3nsm■^A**g^^l oo i 
i. ft^AiftiST 10 0 1 tcA^snfc^ra«-^*asE 

©^i£^^i^{C^t-£^Jg|^fg^S9 1 0 0 2 (b. ^ so 
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j|(»sii«iag|j 1 0 0 2 riiSf©^aas^i^{c»S!isnyt 

^P5«#©ii6»fii%sctai-2,{giji»aigi5 1 0 0 3 ^^ 

■i7 >i'*i|%^u-ci,»€>*^S*^©*iJ5E?:tf ^--N-i; 'J >^ 

«sgiJi 0 0 4 I'i'ftiuiMm^taj^-rsm-^ 

m:^J«S^-l 0 0 5i?:{iit-CI,>5. 

CO 00 5] c:©J:^^c>'^•^?•J>i^ftltB^lgtc*ilir> 
^i#A*^^^ 10 0 1 K:A:t;$ti/cii${gHi-^{i. ^J^^ 
siwafflsis 1 0 0 2t?isfB(©jg?s»^j|i(c»sj$tis. m 
"tistagpi oo3-c«, -s^i^wft-^oitg^ffl^rma-r 
c©ias«- B#^^j^^{fr6A*fi-^©^i^# 
tt©iMSccti^-r^. > i^fiJSgP 1 0 0 4 -c«. 
]g«§#ma: 1 0 0 3 i!)^btii:f}StitcmmB<o±mms.^ 

CO 00 6] C<DJ:'>iCLXmi&mb±V\^-i>i7n-r 
CO 0 0 7 ] 

*©/^•?y>i^1fta^lg■c«. &mmfSi^mm^(oifiM 

ffl©Sc^^iI=&#Mb■c/^'t; y^i^cftltB^ff ori^S/c 
to. y > i'ftiajftSIAiA^ft-^© i'^Mc:k^ < «s 
??Lri/*t». U'<;i'©:*:*!tc(i#*s«tiKl/TA:^S4T. 

CO 00 8 ] *l6ig«C©J:^)JcraS*^yi-rS/£:to{C 
ncSn/c€>©T. ifiSM<SSLr>'^■l; y >:y**|ffi^ 

CO 00 9 ] 

c^s«:»9iT«>/cto©^©] ^^Bj©/-*-? y>y*ia 
jas«. i«ffflft#«:»»©sjfi»ii#K:5jsii-r-5Sji6» 

it»©jiii{t^iSffiBjait;7 ^ jiiiti^i=>mti$tiim^ 

©7 ^;l'3?a;»3fi^<!:{CS-5t,ir, fJIBfiJt.^ ^ ;U5?© 
asi. HiiiB>'f7-K:)i*Lr¥it<b?r?f5¥?t{b*!iSgp 

»m*«#**a^'n©/>-'7-*iNFrafi«j{cje7«cL.-cci5*> 
s*^©w^^tf ^ -7 -it AWJEAassPi . mu^mit 
imm^ 6 tb:»j 3 n smriaasg!© 7 ^ ;u ^> tH;'3fi-^-€-n 
-et^©>'^•'7-*^ fife©H(nB7 ^;i'3»|±i:;^fi-^©-'-«'7-<h 
tb® l/-C5iai L r (,» 4 3>»S*>©*iS«:tf ^ ^< -7 - ib*!^ 
ftHlSPi. 8^^iB-'^••7-ii:*:!(aJ3E^!lag|JitiIiay^•.7-Jt^aJ 
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[0010] c©«fixccj: *) . xtimm)m^<Dmmi. 
-**ffi©<t#cr)-'N"7-{cit'<r3?fflurc>!Si»*>©s|9j:e 
[0 0 1 1] cc-c. mMimr&^^^!im^i!fimt)-ri, 

©®2ffi?^<i#-e-n-en©>' -5 "7 - *iB$rafl<jtcit A 0 -c t, ^ -5 
*>5*>©*ii5t*tf ^ » 2 (o^^rf-mi^mmt^m 

sp<bBof^m2©>'^•'7-tt;*c*|J3£^!!lsg|J^H^rfa-'^•7-J;h*lJ 20 

[0012] C©«fiS(Cj: 9. «!St©ig|jSI{t{l^(C»f!| 

$ n/c A:^m-^©^n-en©{i-^©>'N- >7 -*i^KW«:Jt 
:^ur^,»4*l©*lJ5£^>«^>•c-'^«^» y > n-s c 

[0 0 1 3 ] */c. wrfH^2gf^^S!ifiaagB*sai:'3-r«)ffl 
.iSi©sjg»<i-^«c«K»=s:mt;. i(i^imL^mctdm<o 
mmm^^m^sm 2 ©Jl^K?^-'^• -7 ~n\^mvc^tsth 

[0014] C©«fijcCCj: *) . «i»©^{ei»«#cc»S!| 
7-*w^e«3^ctiAl/•cl,»■5)*^©W£^>ffl^,»r>'^■i; y > 

[0 0 1 5 ] sfc. liffaaasa^^^y-ewspRutirK^ 

2©iiJg^|^>'N-'7-g[agq{3;, Kts-Sin^m&L<Dmn^in 

»©<i#*n-en©-'<7-*»m-rsc L/c>. 
[0016] C©1f^«cj:«). ^s-issn/cdw^-j^ K 

[0017] *^iB©-'N'? y >i'ijias^8s«. ^laie-^ 

^msm t . laiaiiiigAi €> di;'? 3 n sit»©iijs<t-^ 
iBjiBiaficajim-^iBtriaiiSjEc.:? ;i/:S'*^6W;^$n 

-ovf a:^;^t^*n^n©>'^•■7 - ^rSifflr ■s^is-'^ 7 - 
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*iS*>©*ijs*?f ^ ''W-ii:*:*ij®!aagi5<!: . mnEW-m 

n-en©/<7-*s, ffeofrsa^ ^;^^^t^l:t;^i■^>'^■'7- 
<t ittss o r s^m r c » .5 3!l^5*^©*|J^*^f ^ ^• 7 -itfj 

*ii5£«saj©a:^iem«:s^# > yiisfe*>s*>© 
[0018] c©«fi£icj:«3. Atxintmmomim 
n. ^flUlsn/<:-e•n-en©^l■^©>'^>>';>y^©/^•7 

-*sf6©^#©'^• 7 - tctf^trl^ai L. -c C» 1, >*»©i|gJ3t 

ani^t^/c-?•n^n©fi■^©^^"^;•J>^'^^©>'^•7 

-*sB#fflS«j«:t§AOt:i,>S*i©ffl3E<!:«:J:i3>'>'5 

[0019] c c-c> Bute®is^siima5*^tH:'3-r.sa 
sa©B#ra{t#-en^tx©/N- 7 -;&#fflT^>^ 2 <o^m^-< 

7-SWSIJi, Bfrf^m2©^^«-'^•7-»Higi5*i»t^lb/c 

>'N-7-{cS+Lr^rt{b«:?f ^m2©^rt{k«iag|5<!:, H? 
sEm 2 ©^?t{tiasgp*^6 al;^3 ? nsf?i2ig^©B#ra{f 
#-?-n-en©>'>- 7 -AiBfgiwsctt:^ ^A^-g*!©*!] 

S*^f^ll2©/^•7-lt:^*lI5£^!iag|5<b«r^ig^{.. fnB>'^ 

W:^iK*«:S-:J#>'> > i'^Sfe3!>^*>©#iJS*?f 5 c 
[002 0] CO^fiSCCcfc 0 . 1SIS©^ra(t#{C^SlI3 

n/c A^^#©-e-<i^*i©m#©>''« 7 -mt^isimiici^i^ 
L/-c(,»5*>©W3Efefflc»-r-'N'i; >; >i'*i«feffi3ti.5c i 

[002 1 ] S/c, fJiB^Jg{^fllA!iagP3!i5tB:'3^Sa^ 
©^mfi#<!:^f^^S;^i2.«>». miB#i!^$fi«&i^>^/<:1S 

mommm'^^mmm 2 ©^i^/< 7 -stasutcaj^-r 

[0022] C©«fiR(C J; ») . 1i»©II*lffl«#{C^$ 
7-*i^lfflfi!j«:iiAL/rc>S!{p©*iJ:E*>flic»r-'>'i; >; > 

[002 3] */c, B«iB-'>'7-li;^*llSjKiSg|5RWI<riB 

^2©>'^■7-ttA*lM^s^5^*« A^:$ntcm^<Dm^ 
- 1 mu'^ 7 -jffisgjtp 6 a:^) 3 7 - i *fna« 

©!©<i-^«CCtb©-r ^>-'N-7-Jt«Jgi5i . StriB>'N-7 -J:bf5 

SP©Jtl8ie*K:«-5(,^r. f^sB^^•7-ilSS^l:^3J:^3l^ 
^•r^)'^•7-^9:*:49I5e*•?>^'SP<b*^i^fcc<!:» 
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[ 0 0 2 4 ] c (Dmmtc^ 0 . ^sis titcA:hm^^ti 
[ 0 0 2 5 ] $/c. t^r5ev^•■7-^t:^♦^Js^fia8l5scmlB 

<Dm.f&<D9imy u-A©Pa«:*5ttS''N"'7-©^<ii*fi[ 

ai-rss:^ffla[aisi5<!:. friBa»<o©#©-'N-'7-«:^«i 

a-:Jiir, Buf^>'^••7-^<iia^^s*5e^±l;^3n•^,>'^•■7 

[002 6] C ©««£«: J: <3 > :»-Sll$tl/cA;^fi^'en 

-entcoiiT. igsst©szffii7u-A©pa©>'>- 7 -©«:;*: 

[ 0 0 2 7 ] «9fB^W-it:^«3£«!iffig|5ScmiB 
*^ ^) a;'3 3 tl 5 -7 - S/J^fiI i B?ia>' ^• "7 - S/J->fiijlMg 

i)^htii^^ 7 -S/hfiii ^B?iB«^©{t-^S{<:i:b 

«l!•r*/^••7-Jtt2SP<!:. frffi''>" "7 -Jt*SfS|5©Jt«ilSmCC 
S-:JC»r , mriB^^■•7 -^/hfflilJill*! p>tB:^ sn-5>/^ -7 
-S/jNfilJ; <3BofBg''hiiiS[msi5*^6ai:t>2n-&>'^''7-s 30 

[002 8] C©<tfi£CCj: «). ^5-g!l3n/cA;'3®-^'en 

•?n{c-:?t,»r> isS[©i2S7u-A©ra©>'-«'7-©s>'jN 
fii*Jt^:^ L/ r sA^SA^j&iw^s n. -7 -©«/jvffi*j 

[0029 ] s/c. m^^-<'y--ttm^ftmmt. At>s 

gcfflSBi. «frfBA:^$n/c«ife©ffi#©>'N-'7-«©HiriB 

im&<Dm^mcm$ti>^-<'y--t\±ti$siit , H^IfB>'^•7 

-]:bJtgiSB©J:b^m«:«-:Jt,»r . BuiB-'N- 7 -tbAigiifB 

[0 03 0] C©«fiR{Cj:0. ^S«$*ayfcA:^«^C> 
f *lA5©fi-^©/N*7-©. :^<t^©>'N'7 — ©^i^fiii© 
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7-©^^^fiii©^&^||*s^^•? y >i^Hfii«:ffl^-Cl>S 

[ 0 0 3 n BflTlBv-W-tfAWSMffigP, MfBIS 
2©>'>-7-lt>(:*lJ5tJaagP. S:C/B(rgB-"!7--J:b*iJ5©!!iS 
S3gBA:^3*iSIK»©m#©-W©m#K:*tl/T 

[0032] C©^fiR(Cj: t) . ^m^HtcXttm^o^- 

SB©^^{c*f L r ©*/N- 7 -it7^*IJSR^yf^^' 7 - ib^is 

[0033] 

[0034] (HI ©SISS©J^^) 0 1 it:^^m<Dm 1 
©*ife©?^si©/N'i7 > 4^«itHiiS4ji^-r :7"o --^ i'S-e 

[ 0 0 3 5 ] S 1 CciF-r J: ^{C. :**5S©J^J|g©-'^'^7 V 

>if^iiimmt. 07norc»Jii,»v-f ^»a^^>^*><E>^i 
0 1 vLKti^tifcmn^Ti-uifrnmi^hf -<iy9)\^m 

#^^■r■5A/D^>>'^'-:> 1 02 t. A/'D=i>-'< 

1 0 2*^p>ui:^i3nsi^iam^4^o-citia©jg 
j^f^it^(c^ju-rs^jg|^:»s«iaiagp 1 0 3 <t. mem. 

iSSSl 0 4<!:. aSSl 0 43&i6W*3n4#R5M^ 

^jgf^^aiiasspi 0 3*^e.tti;'3$n-2>ja?eiKfi-^i3i 

JlSl 0 4*>e.Hi;^3nS«#ijiijr.7^;U^l 0 5*> 

e.m;^)$n-5{i-^iK:S-:Jt%raii£;:7 1 0 5©«6 

SBl 0 3*»6m:^3*aS(t#<!:iStc.7^;U5H 0 5*>6 

Hi;'3 5ns<t^©^^?:ck^»nstgi 0 7i> sie^^ 
JL-^ 1 0 bi)^hmt)intm^(Dmmkm^^n^n<D 
j'^v--^nmirz>m^WL^^'7~nmm 1 0 8 i. 
-'^7 1 0 8 {c J: «j ems *^fcSJl?g!»^i■^/^• 
7-©iF?t^t*^f ^¥ff-fbi!isgi5 1 0 9 <h> ^mmm 

gpi 0 9*>6tH;^StiS^S!l3n/c#{t-^©^-;7-*s^ 
rafl«j{cJi:^ Lr t»s*>5*i©*ijjg*?f ^ 7 
JJiffigBl 1 Oi. 1$:£©<t^©>'t7-*sftfe©fi#©-'N*7 
- i JteH t/ -CS^til L. T I » 5 *^*>©«5£*?f ^ W - J:b 

m^mmi lit. '<7-JtA*iMteasi5i 1 osuf 
j<rj~immmu\ 1 i©#iJ^ilSSK:«-^if^A'^7';> 
i'l«*fe*>5A^©*iJ^*tf ^ y >y*ijsa5 1 1 2 i , 
y%.^y> ^#0^951 1 2K:*st:fS*iJ5c*S**ttJ;>3-rSft 

[003 6] */c. *^'7--m:.mm9mm> 1 1 0 «, ¥ 
ttftjaasui 0 QKioT^mibsnfc^nsn/cit-^ 

S©-'<7-ffl«:iKi3-&-5jffiggl 2 1 i. ^Pttfb^&S 
§151 0 9*>6ai:^$*aS>'<7-fii<!:®iIgl 2 \ iP>bWi 

s 7 -fiii ©i:t^*-€-ii-eti©<t#«{ctf ^ ^< 
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[0 03 7] */c> -'^•7-l:b*|JS^^lasp i i i «. ¥?f 

imm&i 1 0 9 «CJ; oT-sPff ^bS*a/c^S5$ n/cfi#cD 
f '5¥i^''^•7-^aiSI51 3 1 i, ^^-ttMSSP 1 0 9 fC 

-fii<t^i^iA7-mtti8iJi 3 1 {cjrorsasnfc-'^'? 

StaSPl 3 2.!:. yC7-J:b»aiSPl 3 2{Cj:o-C#tH$ 

titc^& s n/c«#€-ia-en©-'%- - tb i ^tb^ittcm 

1 CD/N-t; y >i/<fttBfflgHii©J:bK«:tf ^-'<'7-J:bJt® 
SCI 3 3 i, /W-ibtbe^asi 3 3©i:bt5*Sm(cS-:5l» 

[0 03 8] c©J;^^J:^^•^;l;>d/t^^H^i^g«:te^,iX. 
^A;^Sn/c^Sfi-^{3:> A/ 0:3 1 0 2JC J; 

msifmmm i o 3ccA;'33n. ^tb^m^ntc^m 
ist^fd^assp 1 0 3 •cn^mm<Dm^mmn^<Df^mj 

[0039] mi&Wi^mnntmi^ i o 3 npibtiitj^ti^m 

jffiSS 1 0 4CC J; D jI5I3-^/c«#=&#RSfi-^<!; A 

[0040] #&Sff-^{c>ptLr+^>jcgt»iiji:&^Afc 

IS^, ilJiSl 0 4cDA;'3fi#ia;^jfi-^(7)ti^«+^ 

[0 04 1 ] 3(ij£7 JUtSr 1 0 5 "CB, #M<s-^<!: 7 ^ 

a©KSf?r«mf ^ (la*. ®Jc;:7 ^ 1 0 5 ifibO 
i4*©*K5^Ep«. ^ Jl/^f 1 0 b^mSlifiWSiS 

(0042) c*a«. zm¥i^m^im^i^ri>t, ^ 
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[0 04 3] !5c*j> ®lt>7Y;U^l 0 5<DmLmfSiTJl 
=f';XA«!: orW. J;<^6nri>i1S5RlMS (Least M 
ean Square) T;1'3'';Xa, Jg^NLMS (Normalized Lea 
St Mean Square) T^Un^XA. Ig^RLS (Recursive L 
east Squares) T^I/rf'JXA. 1S^FRLS(Fast Recursi 
ve Least Squares) T;l'=f D XA^^rfflC^S. 
10 [0044] Ig^NLKBT^ba >J XA<feffll,>/c« 

^. ait^ 1 0 5<D^jjm^ (mmmn) *x 

«:W(k)i-rSi. a^NLMST;l/:J';XA©ilir2C«'X 
[0 04 5] 

[1^1] 

W(..l) = W(k).a s.x^(ffxOO* ^^' 
20 [0 04 6] CC-C. ktJ^U-AlK. a«<^M»r© 

/jN3>:cSS:. '{Jtg^^^. Ui^S€r^-r. 
[0047])&:*j, cc-ciiPiiiorit^NLMsrji'd'D 
XA^^Sb/d^s. ffeOT^wrf 'J XA{c*i(,>r *>5^ 1 ©J: 
^J&jSjST-'l'::fyXA«CJ:»). jSiC'? 1 0 5<om 

mt, mmmmfimsn i o etc j: 
[0048] ^^^gK''^■•7-fi[H^sp 1 0 s t?». sjc^ ^ 

-'Uf 1 0 5©t±J;'3€:fflt,^-CSjg?gi5[«©>'N-'7-?:^m 

30 ^mitumsfii 0 9r^m*tf^. cc-c. 

©J&S7 U-Ak{C*J(,i-CS?g5»>'-C'7-»fflaiJl 0 8-C 
St^H3n/i:Jg^SI^©>'^•'7-*P_p^eCk)<h L. 31?S©^5a 
7 U - A k{C*j W S¥?t<b L//cS ^S^©>'^• - P(k) t 
tZ>t. ¥ft{bmsgpi 0 9K:J:€,ipjt{b». SiP^l^ 
FF (Forgetting Factor) ?rffll,>/£:^X^t?^3tlS^Btl 
^J^{cj;-,rtf*:>n5o :g*P^FF«. 0<FF<1 
©Sfi^«r«/c-r«^Ta>S. 
PCk) = FFXp_preCk)+(1.0-FF)XP(k-3^ 

[0049] j^v--i%iKm'&9m^ 1 1 0 ©ass i 2 
40 1 ¥?t{b*assp 1 0 9 r^jf^bsti/c^Sdsn/c 
<i#-en-e<i©/<'7-ffi=&3ffiss-i*''>''7-it«8SPi 2 2 

«:A*-r«>. 

[005 0] >'^•■7-i:bi^ 1 2 2 "CU. ¥?titiaffiSB 1 

^aE©^^a7u-A©^^•'7-ffl^ssgl 2 i*>6tB:b3 
nA:ia*©^aa7^-A©>'^*•7-fil©lt©?^^T^,^ *-5 
{i-^©ja*©*as7 u- A©/< 9 -isj; 0 3KaE©^as7 
u-A©-'<7-fll*i:;«c#c»iii^. -'<7-i9:;«c«S*'>> 
^SBl 2 3{C*'l7>i'?:-('>i"jy> hSttS. 
50 (0 05 1 ] >'f7-ii;«c*i|S*>i;>5jgBl 2 3«. -Y> 
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[0052] /^•■7-J:b*lBe^!laS^5 1 l l ©^15-'^•■7-m 

[0 0 53] -'W-ikSttBSiJl 3 2T«, Sff-^W/N-C/ 
L. -'N-7-Jtl:t«i»l 3 3-C». :»Sd3tl/c«#*n-e 

[0 0 5 4] >'^••7-l:b♦lJS*•^'>^^aJl 34«. -Oi? 

'J^>^Lfc*>?>^^ffl«:>'^'?u>i'^^9J3esl^l latcm 

[ 0 0 5 5 ] y >i^fiJSSP 1 1 2 t?{i. --^y-it:^ 
*iJ5£*'i'>5»S|51 2 3©;(;'>>»ffl*siF8?>:etojfc||2<D 

5»glJl 3 4<0*'tJ>3ffiiAi^«?>5Ea{>/c||3©-'>'>y>y 20 

®fSS*fi-^m:tiffi^^ 1 1 3'^m;^-rs. 

[0056]Ad:te, -'W-tt;*:«S:^-^>^rg|51 2 3CC 
*Jt>T*'5>^*'Oi' y ^> htftCN'^-itS^SUl 2 

2 {CfcW 4 y > if^^^mc $tj:<,tj:r>tcm 

>'^•■7-l:tt5SiJl 2 2«, -'>-V-it:Ac*)^*'?>^aP 
1 2 3tC*'i7>4»<ii^y42-;' hSti-S. 
[0 05 7] >'<7-H:*lJ5e*'i»>:S»SPl 3 4{Cfc 

t>-C;^'t;>i?5r'f>i7 yy > ^'t^^O^•>7-J:bl:bl5gPl 3 

3 {c*sl:t -j; y > i'^ii^^^&i^S/t S /j: < o fclS-^ 30 

/^-J-tblttSaSl 3 3B. /^•7-Jt*li^*•5>* 
Sqi 3 4CC;^;'i;>i?<ii?:y-fe -;, h 
[005 8] Jii±©J: 5fc. 2t:m6©fl5,^Cc*5l,i-c«. 

cc^f-^fc^^, mjt^^ ■oi'f i o 5*1^ 
''^•7-tb*lJ5E^i!laspl 1 i«c*it,>-c. ib<Dmm&(D^-<'7 

*lJS4tf •5C<i:{Cj;i3. A;^fi#©U-^^l'©*tCt5c??-t* 40 

l/r>'^■? u>^^B#ccfflg©iSc»s^L//c-'>'^ y>i;^ 
[ 0 0 5 9 ] /<7-*e^*ij3eiKiasB 1 1 o tc*ji> 

-C. S^^S?^©-'^•'7-*l^fHe^J{CitAl'-Ct,»5*^S^»© 

rscir. /^•>y>y©s*^H^*<s«•rsc<!:*^■c€^ 

[0060] *l56fi©Jg,®©ffe©SI«li H 2 {c so 
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7-<ji^i 0 5*^6ta:t;3n5^iiis*i/c-en-en©ja 

[0 06 1 ] tjiis. ^miimmic*n,^x. ^^Kf-i^m 
mmmsa i i o io^i-t ssjig 121. 9 -tbs^gp 1 

wsj^sgpi 1 itctewa^N'-^-tbsaigBi 3 2. 

-tbJtg^SP 1 3 3 , >'^••7-l:b*lI:e*■?>5fSPl 3 4> R 

a^^O')>i^m^s&i 1 2 ©^Kis*— 8i5©^j^i& (EP 
^^"^ 'Jiyif^^i^stiimr&m) ©«#©*^«: 

[0062] (m2<Dmm<mi^) s 3 «*#6^©m 2 
©Il«6©ji5,«©>'>'i> y ^i'^iaj^a'&^-rT/a t> i^^r 

[006 3] *SQS©}|^S(C*jl,>T«. JSiKIK^SllMffl 

spi 0 3©a:^m^©''^*■7-*#ML, 

^,»«*»S*i*>'^•? y >d/#6^©*«l5gCCffit»4Ci?:!KFa 

[0064] a(*M(c». 4*^s©JKSl©''^•;» y >d^«i 
HiS^a«. arc? ^ i o 5 <o^mm-^x$>i,mri^is. 
^mmkm^i 0 3©^};^l«#<&A;^J^ns^^^?^^^•■7- 
»wgpio8bi. Jg^s^^^•■7-#^^^^H5l 0 8 b(cj:») 
©a^sn/c>'^•'7-«:^l^o^p^t^b*^f^^pft^b^!lsg|Jl 0 
9bi. ¥^{b«n:Sgci 0 9 b*^6ttl;tl^ns^t#©>'^• 

m&m&i 1 0 bi, -'^•■7-J:bws«iss^5l 1 1 i/N-c 

-it:*:*iJSftraSB 110a. 110b ©HsfiSil^mccS-:? 
t-'N'i; y >y^^*:>5*i®*ij:e;fetf ^-'N'i' y >y*il^S5 
2 0 1 <t*tB^-ct,>s, 

[0065] ^^v-i§:kmmmsii 1 1 0 b ©iii^ 1 

2 1 b«. ¥?t<b«!iSS|5 1 0 9 b«:J:o-C¥ft{b$nfc 
--^C-ffl^jlSS-tt. ^<7-Jt®gpi 2 2 b«. 

imsa 10 9b *^6ttJ;»7^la4>'^•■7-^^<!:SMs 1 2 1 

b*>P.Hi:^3n•5>'^•7-fii<!:©Jt^*m^ jiSSl 2 

1 bi}^(bmti^tii^-<'7~mj:')^mimmsiiii 09 b 

*'?>4»g|Ji 2 3 b«:*•i>>a'%-<>^7y^>^$^^ 
5. 

[0 0 6 6] >'^•r7-^g;^*lJJ£*■?>*8^Jl 2 3b«. 

>i'y>«<>hbA:*'?>iffli*-'>'>y>y*ii:esc2 0 1 

[ 0 0 6 7 ] >'^'5 y >i'*IJ5£gP2 0 1 /W-it^^lj 
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[0 06 8] ^^•7-lt7«CflS*'?>5'gBl 23 b 

«:*ji,>r*'i7>^5r'C>i' ^-t^3{c>'^•7-J:t^l 

2 2 b tCfcW S -5 y > i^*iJS^ff S * OS 10 

ifSPl 2 3 biCij't)>itm^'J-by h 

[0069] Jii±©J: -^k:. *3ISg<DfJ,^cc*5C^-c«. 
K?^t^ft-^©ftW*jiic:.7 -f vi-^ 1 0 5tcj;o-cmfl«j 

yN->7-tt*iJ©t!iSgBl 1 l(C4Bt,>r. i&<Dmm&(DJ^'y 

U'<;u©:*:lr«:m#*i«ti^l/-cA:t»sn/cti^Bg 

or-'^'i» •;>4/^B#cci»s©ii5Ci^Sofc^N'? 

[007 0] s/c. 3iict>7 1 0 5©^&sm-^<htH 
:^m#©P^-cii5i^*s^ D ^ c i *=PJfl| L . miZy-iJV 

* 1 0 5©t^;^)M^Ro*#M«#©#^^s^^^[©^^•c7-*s 
ssBiioa. 1 1 0 b{ctei,^r-en-en?T^ci{cj; 

[007 1 ] :$imm<Djmi(Dm<Dmmt u-r«, 04 tc 

^■rj:5«:. ^jgaS/^cz-^aSPl 0 8 a. lOSbtc 

/^a-mtBSPl 4 1 a. 14 1b*ffli,»S. C©J;^{C 

[007 2] (m3©J|JS©fl^Sg) m5im^m<Dm3 40 
©SISfi©?g!!S©>'>'l' y >i'tftffijgg«:^-r ::/o y ^Hr 
!&*J. *||*S©ffJSI«> ±a©»2©|ttfi©JfJSg 
iB5ll«l«c«fi&Sn-Ct,^S©-C. ^S^d:«fiSCc«|5l-© 
L, ■C!f$»8|5^©*SiW^4. 

[007 3] $iiM©ji5<i§{c*$t>rB. ^ig?f»^«^!aa 

1 0 3 i ;gjg^>'N* 7 -#ajgp 1 0 8 b <t ©Mtc^iajr' 

ji/*3 0 1 'kWLi-t. mi&fk'f^^if&mss-i 0 3<Dtii:fom 
mcmsLim act -c^iwm^^^t- s c i 

[007 4] M^milCit. ^ JU^f 1 0 5«, ^ 50 
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B&f«^8|5 1 0 6 1?88:3£3 < ;l/ 3 0 

1 cclnt-rs. ^i9J:7 ^JU5r3 0 1«, Sl£;7^;U3?l 

0 bt^hmMstitcm^iimi&m^&ummio 3©ai 
:^«-^{cjiio. ^J«^«^rs, c©^»ifi#tt. 

So 

[007 5] ^Sij7 ^ Jin 30 I i)^ft>liit}$titc'S^Wlis 

mt. mmm^^'y-woisii i o a b-css?s»ff©>'^*'7 

->&@tB§n, ^Pft^bJOiSSiSl 0 9 b-cqiyt^bsns, 

[0076] -e©^. >'^•7-it;*c*|J3e^s^s^J 1 1 o b t? 
«¥?t{b«&asB 1 0 9 h-c^itstxtt^mmn<DJ<r? 

[ 0 0 7 7 ] y >y*lJ5egB2 0 1 «, ''^•7-i9:^#lJ 

^ssBi 10a. 110b. ^■<'y--a:mmmMSiii 1 

[007 8 ] &.±0J:^ic, :*:JIJ6©J^giCC*jU-r«, 

?2jS?<*(i^©«ia*jaiS7 ^ JP* 1 0 5 (c J: oTJiSfoM 
«:tf-5fcf^. Src;^ ^;ui5? i o 5*i6m:^3*TS«-^* 
^N-:; y >d^©i6^«:«iffi-r-s^©#Mm^<b lt^i^ 
M->7-j:b«3©iaassi 1 Kctet^T. flfe©^aa^©^>-'7 

-{cl:b'^■c>'^••7-*s??tburt^5J^^g^*5ff^E-r■535^© 
t■c>'^■^» y >y^B$^c^ia©ii5l»S3£o/c^^'5 'j>if 

[0 07 9] SSfc. YJl/$3 0 HCfclir. aio 

7 ^ 1 0 5©#S[5:fflt,i-r3SieE©{t-^>&i6*3S©m 

C©^a'm■^S^«»©7^• -7 -/(iKJIfflWKlt:*: L/T t» 

S*:.S*>©«S?:?T ^ C i (C J: <9 . iK^J^fiR^©?»C^m 

#i y > i^©jssijiws«:ifij±3i*. /^ y > ^<Dm 

[0 080] 3|!:|ISS©m©fte©Sg^<!; LrtJ. 06 fC 
7ji-rJ:^iC. mi^^^O-mm^l 0 8 a. lOSbtC 

/^^-gcWgiSl 4 1 a. 1 4 1 b*ffl<r>-5. C©J:'5{C 
«fiE-rSC<!:«cJ:r>r. J: '^^^>/J:l>S^»fi■C>'^■? y >ii/ 

[008 1 ] (114 © jUI©0Sg) 0 7 «:*:#fe^©l| 4 

©siis©^!S©/>'i' V ^mv 

»>i,. ?cte. *:|l;a©}^<!§«, ±^©IIP 1 ©jyS©?gSS 

#^=fe«i/r!^®s»»©*sfti«rs, 
[0082] *SIJ6©J^ffi«:*jc»-c«. Ktim^^^Wi 
©wJSfc^j'gsc, ^fi)b/c^J^s©/'f7-{c<fc»j/>'f y 
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[0083] sttW{c»> ^m^$mms!i4 out. a 

ti^tltc^mim^^WLOFIR (Finite Impulse Respon 
se) M^'O hv^*;^:? -t ^Ui^-^IIR (infinite Impulse Re 
sponse) m^^> K-'<:^7 ^ S:te»?SStSi&SIM»I 

C 0 0 8 4 ) ^^Sll3nytfi#«. iSSS 10 4. aio^ 
-r^l'i'l 0 5*jlo-C^ig^<'7-»ffl»4 0 2{CA:^3 

c 0 0 8 5 ] ^m^^o-nm^A o 2 -c«. 10 
•rs. 

c 0 0 8 6 ] ¥»{t«iaa5 1 0 9 rT»{t$ ti;fc/<7- 

-'W-ti:;*:;^)3ES!iSg|5i i 0, >'^•■7-J:b^JS^^la 
spec J: 0 n. ■€-©*iJS*S:^(c<l: O 'J > i^*iJS 

C 0 0 8 7 ] «±©J: ^UteCDj^Sgtcfci^rtt. 
A:^j3n/cm-^4c$$n-2>/N'i; >; >i^fiK^-C*-5^— iE 
W&i)im-^<Dmtiiimsxiy -ovitiObicj: -^rfiiSW 20 
(cff -^fcrn. Sl57 1 0 5*>6Hl:tJ3n.5ft#* 

[0 088] >'^••7-i^A*lJ®!!lSlg5 1 1 0 {C*Jl> 30 

s, 

[0089] tfc, *l|]5SCWK!S{C*jC»r KSfrBim-^ 
[0 090] ifete. :$:SI5S©JfJ«g(c*jt>-C. ^--s-^-it:^ 

nstm^i 1 otcfew-ssjisi 2 1. ^^rz-tmsfi 

1 22. A7-tg;Ac*lJ5e*'?>:SrSPl 2 3. '^fc^-<r7- 40 
J:t*lJ5©J!ia^ 1 1 1 (C*jWS/<'7-ttStBSPl 3 2. 
rf-mmSSil 33, -'^•'7-it«S*'?>4'g|Jl 3 4. 

rBi©-^©*ccsgjeu-c«s-rj:^{c-rn«. ?iiiitfi*Bij« 

[0 09 1 ] (m5©||«S©?eJS) ia8«*^gg©»5 
©^iS©Jg!!S©/>'i' y >y*ltB^S^7nr:^n y i'Hf 
?cfe. *:||ig©}^!Sgf*. ±^©S2. m4©3lJ5S 
©JKSSiB5PI«(c«fiS3nr(,>S©f . l5IS)i«}fiKK:« so 
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[009 2] :^mm<Dmmic*s{,>xit. mm^nm^ 

4 0 1 © tiitim^<D^ -7 - €r#«S 0 . ^l^»fi|«ftffiSB 4 

0 1 ©U}:^fi#©-'<"7-*si^Mfl«j{cit::*:Ut:i,^s<pS)Cp 
0V> i'lEStro^ajjeKlffll* set ?:«FtSi 1/ r O 

[009 3] a«fWK:«. 2^:||^S©0S©>'^•;' 'J 

tamsit. ^ ;u5n 0 5 ©$sfi#-c*2>^i^^ 
mffigB4 0 1 ©m:>3ft#*A;^>$ns^^>'>-7-StUi 
864 0 2 bt. ^i^A>7-©WSP4 0 2 bCCiOmWS 
ti/c^<r7-Cc*fU¥?t<t%tf^¥m«UlSI5l 0 9b 
i, ^yf-fbiSiagpi 0 9 bJi^^ttJi^sn-sm-^o-'W- 
aspi 1 0 b t=&<s^rt>5. 
[0 0 9 4] c©<fc^)i>'>'i7y>^«ia^gec*ji»r. 

ait^ ^ ;t/$ 1 0 5 ©#il«-^-C&.S^l^^$!lMaS|54 
0 1 ©tll>3m-^«. ^^*>'^•■7-»algP4 0 2 b-C-'^•'7- 

[0 09 5] C©SLtliSn/c>'^•■7-tl. ^ftYfcSiiaSB 1 

0 9 b-c¥^<t3nfct^. -'•5 7-ti;A:*ij^jaagi5i i o 

b-CB$Ma«J{Cii:^trC>-5*>5*i©*l|3£*stffcn. 
V>i'WSgP2 0 1 1*, >'W-lt^*iMJjiaS|Jl 1 0 b 

©#lJ©fem^)ffl^»r-'^•^ y >4'©i%^«:«iai-r€.. 
[0096] tl±©J: ^J6©0ffiK:fcc»r«. 
A;'3$nfc^I#^c^*n•5>'^•? >; ^e^sR^-catsm— ie 
^mtm^<omaiiMiZ^y -tiVii i o 5fcj:-p-cacc;d<j 

'J>i'©^*4«mi-rSBR©#M«^<!: L/TffllV 
vN-c-ibW^iiiagpi 1 i«:*jt,ir. ^iiSo.'N-^-TSSffe 

©^^^©-'^• V - CCtt'^-Cg^ai O -CI, i S AiS5C»>©*lJS€rff 
^CiJCJ:*). A:^J«#© u^.'i'©*«c«##r . U'< 
JL'©:;*:^ Jilt-^^^aii! Lr A;^ 3 titcm^'^tsm'^u^ 
)vmmiciz^rj:m'^(.c*si.^X'h, U^timux^^'^ 

y > if^^mticnm<oM^>^^Ltc/^ y > i^iftHi«:ff 

[ 0 0 9 7 ] */c. MfL^y ■^}\^^'<D^miM^±mt>m^ 
©ra-ciisni&s^ c s c <!: . mmy -oincom 

:^^i^S^>•#Mft-^©S^^©/^• r; -i>mmmcm: 0 
•ri,^-5*i§*>©^5E^:, >'^•■7-ii;^c*ll^E^!lag^l lo 
a. 1 1 0 b^c*^t»■c-^n•en^T^c<tfcJ:•5. 
RS^©5fii><t^-i:>'>';?y>i^©jiswss*i6i±s#. 

[0098] (me <Dmm<oBm m s «2|s:^©m e 

©ll;te©J^!S©''^•!7 y ^i^ftittJSISi^-rr/ci ^» d;0r 
^cte. *:||fifi©0JIS{J. ±^©^3. IS5©|ISfe 
©J^.®iBSi5««:fl}^3tirt,^-5©r, [5i«^c«fi£{c(j 
iai-©?f -^^r^^ uxnm.s^^<D^m.m-ri>. 
[0099] :4!^©^s§(c:4c5k>r(d:. ^m^wmen 
4 0 1 <t:S^s>'^•■7-magP4 0 2 b tomc^my ^ 
5r 3 0 1 *i9:w. sisst^sdiKiags 1 0 3 (omtim^t 
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CO 10 0] M^mjicit. m^v ^)\^^\ 0 5«. «6» 

BBfMSSB 1 0 6 -CWtMi ns^»4^7 ^ jI/ ^» 3 0 
1 CC^-rs. ^ ;U$ 3 0 Hi, ajt;^ ^ i 

obt-^hmM-i interna t^m.^^^ms^^ o i ©w:^ 

CO 1 0 n =fmy -oy^^zo lu^^mti^tifc^^ 

^aisns, 10 
CO 1 0 2 ] c©^^^i^nfc>'^•■7-«, ^^t^bjaasci 

0 9 br^m^nfcf^. j-^v-mi^m'^m^^i i o 

•J>i^*iJ5£l»2 0 1 W. >'-!'7-tt;*:*iJS«iaiS|Jl 1 0 b 
[0103] «±(DJ: :t:mm<DmmiCisl^Xit, 

^mm^oMtiiirmjtyy ^ i o 5 tc j; -yxmmtfi 
^^^-tkwj^iiiaspi 1 i{c*jc>-c. ^m<DJ^'y-im 

[0104] */c, ^iS'jr' ^)v^3oi i:mi.^xm&<o 

[0105] (117 commomm) m i o «*^bj©ii 

«. ±M<om 1 6 IS 6 ©IIJfi©0SS©>'< -ii:^*ii5e 

[0106] *syfi©i^ss«:*ii,>7:B. ^^t^t*^f*>n 

^. ) ima-riSc^^msai o i j&itw. af»©fti 

[0107] Mmiiat. m:xmums^7 o i 
Kt>m^i 0 2 K:A:^sti/c^«j$nfcm-^^n-e*i© 

©Mffi^ U-A*iP.3a*N f y U-AUOifta:? U-A 50 
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s-c©s-'<'7-fii*fis^i/"c*j*. 3KaE©«!ia7 u-A 
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